Identification of carbonic anhydrase 9 as a contributor to pingyangmycin-induced drug resistance in human tongue cancer cells.
Drug resistance is the major obstacle to successful cancer treatment. To understand the mechanisms responsible for drug resistance in tongue cancer, Tca8113 cells derived from moderately differentiated human tongue squamous cell carcinoma were exposed to stepwise escalated concentrations of pingyangmycin (PYM) to develop the resistant cell line called Tca8113/PYM, which showed over 18.78-fold increased resistance to PYM as compared with Tca8113 cells, and cross-resistance to cisplatin, pirarubicin, paclitaxel, adriamycin, and mitomycin. We found that the resistance was not associated with multidrug resistance transporter 1 (p170, p-gp), multidrug resistance-associated protein 1 and breast cancer resistance protein overexpression, so we hypothesized that Tca8113/PYM cells must have some other resistance mechanism selected by PYM. To test this hypothesis, the global gene expression profiles between Tca8113 and Tca8113/PYM cells were compared by cDNA microarray. Eighty-nine genes and thirteen expressed sequence tags with differential expression levels between the two cell lines were identified. Some differential expression levels were validated with real-time PCR and western blot. Furthermore, the functional validation showed that both carbonic anhydrase (CA) inhibitor acetazolamide application and CA9 silencing with CA9 antisense oligonucleotides contribute to the medium pH increase of Tca8113/PYM cells and enhanced PYM chemosensitivity. Moreover, both acetazolamide and CA9 antisense oligonucleotides significantly increased PYM-induced caspase 3 activation in Tca8113/PYM cells. Thus, our study suggests that the resistance of Tca8113/PYM cells is probably associated with CA9 and other differential expression molecules, and that CA9 may be an important marker for prediction of PYM responsiveness in tongue cancer chemotherapy.